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The gas-particle partitioning of OCPs (Cindoruk, 2011; Scheyer et al., 2008 ; Sofuoglu et al., distributed among different particle sizes is very limited (Coscollà et al., 2014 (Coscollà et al., , 2013b , and 14 the seasonality of this particle size distribution has never been investigated for CUPs. To fill 15 these gaps, we assess the seasonal variation of a set of legacy and current-use pesticides 16 ( Table 1) in outdoor air, with a focus on the gas-particle partitioning and the particle size 17 distribution. For many of these CUPs, this is the first time that their seasonal gas-particle 18 partitioning and size distributions have been examined. OCPs were analyzed by gas chromatography coupled to a tandem mass spectrometer (GC-
10
MS/MS). CUPs were analyzed using an Agilent 1100 high performance liquid chromatograph
11
(HPLC) with a Phenomenex Luna C-18 endcapped analytical column (100 mm x 2.1 mm x 3 12 µm). Analyte detection was performed by tandem mass spectrometry using an AB Sciex Qtrap 13 5500 operating in positive electron spray ionization (ESI+). Further information on all 14 analytical parameters is given in the SI. Identification was based on a comparison of ion ratios 15 and retention times (Table S5 ) with corresponding isotopically-labeled standards for CUPs 16 and quantification was using internal standards: PCB-121 (Absolute Standards Inc., USA) for Norway; and Neochema, Germany) for CUPs. 21 
QA/QC

22
Breakthrough of gas phase compounds during air sampling was evaluated by separate 23 quantification of each of the two PUFs placed in series for all the weekly air samples 24 collected at the background site in 2012 (Tables S6 and S7 (Table S8) . CUP recoveries were 4 determined from spike-recovery tests of air sampling media and ranged from 52.4±21.4% to 5 115±17.4% (Table S9 ). The measured concentrations have not been adjusted for recoveries. In general, the detection frequency of CUPs related to their legal status, usage amounts and 10 their persistence in the environment, while OCPs were consistently detected (>57% of 11 samples) throughout the whole sampling period (Table 1) . In particular, α-HCH, γ-HCH, p,p'-12 DDE and p,p'-DDT were detected in every gas phase sample during the two years of 13 sampling, emphasizing the environmental persistence of these OCPs.
14
The CUPs included in this study represent 24% of all pesticides used in agriculture in the 15 Czech Republic (Tables S10 and S11) (Tables S10 and S11) . Thus, the infrequent detections of these compounds are likely due to no 28 or limited application in the sampling area.
29
We note that not all the CUPs are in current use in Czech Republic (Table 1) (Tables S12 and   7 S13). Individual OCP and CUP concentrations are presented in Tables 1 and S12-S15. 10 Chlorpyrifos, metazachlor, acetochlor, isoproturon and S-metolachlor were the only CUPs
11
with maximum total (gas+particulate phase) concentrations exceeding 100 pg.m -3 , and, except
12
S-metolachlor, these pesticides are all used in quantities >100 tonnes/year in the Czech
13
Republic (Tables S10 and S11) The temperature-dependence of gas-phase concentrations was statistically significant at the 3.4 Gas-particle partitioning at the background site 23 It is well known that several sampling artifacts such as blow-on, blow-off, breakthrough and 24 degradation may occur and affect the results about gas-particle partitioning (Melymuk et al.,
25
2014). The reported gas-particle partitioning of pesticides are therefore operationally defined,
26
given the sampling configuration, where gas-phase is defined as the mass of the sample 27 captured on the PUF and particulate-phase is the mass captured on the QFF. Given the large 28 volumes used in this study, breakthrough tests were performed (Table S7) and HCHs were 29 excluded from the discussion of gas-particle partitioning to avoid any bias due to gas-phase 30 breakthrough sampling. Breakthrough is typically the most significant sampling artifact; bias 31 due to filter blow-on/blow-off is not expected to be significant (Melymuk et al., in press).
32
In this study, the pesticides fall into three groups: (1) other CUPs suggests that the gas-particle partitioning of the majority of the CUPs is 24 determined by processes which are not or minimally sensitive to temperature.
25
To better understand the mechanisms influencing gas-particle partitioning of pesticides, K p 26 was compared with K oa and with the soil-air partitioning coefficient (K sa , dimensionless) for 27 four CUPs (chlorpyrifos, isoproturon, metazachlor and terbuthylazine) and three OCPs (p,p'-28 DDD, p,p'-DDE and p,p'-DDT) (Fig. 2) . The temperature-dependency of K oa (Table S19 ( Fig. S5-S6 ). Thus, a predictive model based only on absorptive contribution to organic 23 matter is not recommended for polar compounds such as CUPs (Götz et al., 2007) . However, 24 we note that in Fig. 2a the two slopes intersect around logK oa of 13. This suggests that for the 25 few polar pesticides with 12<logK oa <13, the K oa -based approach is still appropriate.
26
Interestingly, the predicted method derived for soil-air partitioning which takes into account 27 both absorption (K oa ) and adsorption (T, RH) (Davie-Martin et al., 2015) was a better 28 predictor for gas-particle partitioning, given that similar slopes (0.857 ± 0.0332) were 29 observed for OCPs and CUPs (Fig. 2b) . The difference between the intercepts is 1.25. Based on this relationship, we propose an improved method for prediction of gas-particle (rmse = 0.61, Fig. 3 ), with few exceptions for some CUPs. The relationship between K p and K sa suggest similar partitioning from the gas phase to 7 aerosols and to soils including absorption to organic matter and adsorption to mineral 
12
The seasonal variation of the relationship of K p with K oa and K sa was also examined (Fig. S7 ).
13
Given that many CUPs were mainly detected in spring and autumn, we choose these two 3.5 Particle size distribution at the urban and rural sites
11
The particle size distribution of CUPs and OCPs was determined at the rural (Telnice) and 12 urban (Kotlářská) site. Only the pesticides with significant particle fractions (average 13 θ meas >10%) and detection will be discussed in this section. However, because chlorpyrifos is (Tables S20-S23) , 16 nine pesticides had highest concentrations on particles <0.95 µm, four pesticides had highest 17 concentrations in the >1.5 µm fraction and one pesticide showed no size distribution pattern.
18
The seasonal size distributions of fenpropimorph and isoproturon are shown in Fig. 4 normalized by particle mass in each size fraction (Table S22) . To the best of our knowledge, distributions were observed when the concentrations were normalized by mass (Table S22 ). In general, coarse particles are the result of mechanical processes such as wind erosion of soil 23 particles and most of these pesticides are moderately persistent in the soil (DT 50 =40-120 days) 24 and thus might be subject to wind erosion. The presence of pesticides on coarse particles 25 could also be related to the pesticide application technique, as it has been shown that the type data is a limitation in understanding the particle size distributions, however, we note that 2 individual samples (therefore with the same f om values) had some CUPs predominantly found 3 on coarse particles and others predominantly found on fine particles, suggesting that factors 4 other than f om are controlling their particle size distribution. We hypothesize that differences 5 in type of application (emulsifiable vs. soluble concentrates, type of spray application, 6 application to plants vs. soil vs. seeds) may lead to differences in the particle size distribution 7 of pesticides, yet very little specific information is available on how particle size distribution 8 relates to application techniques.
9
Coarse particles have a shorter residence time in the atmosphere because they settle rapidly OCPs and CUPs at background site. ND indicates "not detected" 
